One of the most causes of patient morbidity and mortality is device-associated healthcare-acquired diseases (DA-HAIs), which is capable of prolonging the length of stay in the intensive care unit (ICU) [7] . Many researches demonstrated that healthcareassociated pathogens repeatedly contaminate the patient's environment. This environment includes both porous surfaces ex: towels and nonporous, hard surfaces ex: table [8] . Whereas, these contaminated surfaces can transmit of pathogens by directly way by Abstract Infants in neonatal intensive care units (NICUs) are usually immunocompromised. So, healthcare-associated infections (HAIs), also known as, nosocomial infections, consider a severe issue for infants in neonatal intensive care units (NICUs). HAIs are described as onset more than 48 hours after hospital admission. In fact, it is responsible for the increase of mortality, morbidity and the duration of stay in the hospital. The rate of HAIs in NICU is range from 6% to 50% per admission. However, this rate rises by 3 to 20-fold in developing countries as contrasted to developed countries. Also, about 2.9 million newborns die yearly during the initial 28 days of their life. Importantly, the environment that surrounds the patients is full by equipment for organ support and monitoring e.g., ventilator, monitors, extracorporeal life support machines. Moreover, the bacteria infectious may come from different resources (e.g., people in the hospital, healthcare' hands, on equipment or surfaces). In fact, HAIs regularly rise as a result of the formation of biofilms at the surfaces of these medical devices. The most gram-positive bacteria that because HAIs are Group B Streptococci, Listeria, Staphylococcus aureus, Methicillin-resistant S. aureus (MRSA). As for gram-negative bacteria such as Escherichia coli, Enterobacter, Klebsiella, Pseudomonas, Serratia, Salmonella…etc., some of these bacteria are resistance for most of the antibiotics. World Health Organization (WHO) put many infection control techniques that may help to reduce the nosocomial infections. Therefore, this review aims to highlight and give brief information about the problem of healthcare-associated infections in NICU and the methods of environmental decontamination in hospitals.
INTRODUCTION
Neonatal Intensive Care Unit (NICU) is a selected place of a hospital that usually has new-born infants who require high of medical attention [1] . In the United States, more than 300,000 babies enter into neonatal intensive care units (NICU) every year [2] . Although using many different infection control techniques, the new-borns' mortality has increased. Every year, about 2.9 million newborns die during the initial 28 days of their life [2] , [3] . The reason behind that is the infants in NICUs are usually immunocompromised. Consequently, they are generally at a high level of danger for having nosocomial infections (hospitalacquired infections) [4] . Whereas about 1 million neonatal death every year globally because of neonatal infections [5] . Neonates who get nosocomial infections have greater than three times danger of losing their life as compared to those who do not have infections [6] .
contacting the patient with the surroundings or indirectly way through contamination the hands of healthcare workers. So, it should reduce the surface infection and eliminate of those organisms through cleaning and disinfection practices reduces this risk [9] . Therefore, this review aims to discuss the nosocomial infections in neonatal intensive care unit NICU and the disinfection methods in the hospital area.
Differences between the care in ICU and other hospital units 1-patients with critical health conditions need:
 intensive observation and monitoring.  Nurses with specific skills to care for one or two patients at a time.  ICU doctors who are mainly skilled for critical care doctors.
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Depending on the patient health condition, they may need special equipment in their room. For example, patients are linked to machines to monitor their heart, blood pressure, and respiratory rate. Also, some patients need ventilators (breathing machines) to assist them to breathe until they can breathe on their own [10].
3levels of babies' care in a hospital:
-Special care baby unit (SCBU) It is also called a special care unit (SCU). Those offers the simplest stage of care for babies and stabilize a baby's state before transporting them to a different unit or giving them emergency care if necessary. Additionally, they may receive infants from other units when they are healthy [11] .
-Local neonatal unit (LNU) This unit offers unique care for infants of their local region. However, it is not included very sick babies and who need long time or high level of care. Most of the babies whom above 27 weeks of gestation will have complete care, which includes short durations of intensive care, inside LNU [11].
-Neonatal intensive care unit (NICU) This level is specialist and has the centers to care for premature infants with critical condition. It offers a complete variety o f neonatal medical care for babies [11] .
Factors that may increase the chance for babies to be admitted to the NICU 1. Prematurity Babies born early (much less than 37 weeks) is the most cause of NICU admission. Premature babies do not have a developed body, and they are not able to transition to the normal outside environment compared to full-term babies. Moreover, they cannot control their body temperature and frequently have extreme weight loss and risky essential signs and symptoms. These infants require to stay in controlled, enclosed surroundings environment called an isolette or incubator, which gives warmness to keep steady body temperature and imitate the uterine environment [12].
Respiratory Distress Syndrome (RDS)
The infants have immature lungs, so RDS considers as one of the most common respiratory problems among them [12].
Sepsis or infection
Sepsis or infection is the main reason for neonatal death. Premature infants are more exposed to infections more than full-term infants because of their weak immune system [12].
Hypoglycemia
It is also called low blood sugar. The premature infants and infants born to a mom with gestational diabetes are more exposed to hypoglycemia than others [12].
Maternal chorioamnionitis
One of the reasons that make a baby enter to the NICU is the mother's health. Before or during labor, the mother who has inflammation of the placenta, maternal chorioamnionitis, and the umbilical cord, her baby should be admitted to the NICU after delivery and started on antibiotics for as a minimum 48 hours before leaving the hospital [12].
Procedures and Equipment in the NICU
The following list includes some of monitoring equipment that usually used in the NICU (2) Overhead heater: It is a heater, used when the incubator is open. It helps to be sure the temperature of the baby is appropriate.
(3) Monitors:
They help to test the baby's heart rate, blood pressure, temperature, heart rate, breathing rate and the amount of gases ex: O ₂, CO ₂ in the blood. Moreover, when the baby has apnoea, these monitor machines give an alarm to the staff. (4) Ambient oxygen analyzer: It is small equipment in the incubator. It assists in measuring the oxygen in the air and making sure it is sufficient. In NICU, some babies need a ventilator to help them to breathe. It has a tube enter into their throat or nose.
Hospital-Acquired Infections in NICU
In the ICU, the increase in mortality, morbidity and the duration of stay in the hospital is related to nosocomial contamination (described as onset more than forty-eight hours after hospital admission) [13] . So, patients in ICUs are usually at extreme risk of getting infections in order to their diseases, impaired immunity, and exposure to many invasive [14] , [15] , [16] , [17] . The rate of HAI spreading in ICU is higher than in general wards of a hospital by 5-10 [18], [17] . As for infants in neonatal intensive care units (NICUs), specifically, ones who have gone through surgery or have congenital abnormalities, are usually immunocompromised. Consequently, they are usually at a high level of danger for having nosocomial infections (hospital-acquired infections) [19] , [20] , [21] , [22] . Therefore, although in using many different infection control techniques like prophylactic antibiotics, immunoglobulins, and physical obstacles, the new-borns' mortality has continued extremely high. Every year, about 2.9 million newborns die during the initial 28 days of their life [23] , [24] . Healthcare-associated infections (HAIs) cause concern in NICUs because of the improvement in healing and diagnostic techniques and expanded duration of preterm babies. Prior studies have proven that the average of nosocomial infection in NICUs range from 8.7% to 74.3%. In the literature, the rate of HAIs is range from 6% to 50% per admission. However, this rate rises by 3 to 20-fold in developing countries as contrasted to developed countries [25] , [26] .
Types of babies' infections Early-onset (EO) infections
These infections take place in the first 2-3 days after birth. They usually happen as a result of moving of pathogens from the mother to baby during or just before delivery [27] . So, maternal vaginal bacterial flora is the most common source of pathogens that cause EO infections [56] . The rate of morbidity is about ∼1-2 per a thousand of neonatal, however, mortality rate reaches to ∼3 % amongst terms newborns, and ∼16% in very-low-birth-weight (VLBW) babies [56] , [57] , [58] , [59] .
The most pathogens that cause EO infections are bacteria. Streptococcus agalactiae and Escherichia coli are the most common agents, followed by Streptococcus pyogenes, Listeria monocytogenes, Viridians streptococci, Haemophilus influenza, Streptococcus pneumoniae, Pseudomonas aeruginosa, Staphylococcus (S.) aureus, and Enterococci [56] .
 Late-onset (LO) neonatal infections
They are infections that take place after 48 -72 hours of birth. LOS is caused by microorganisms obtained from the environment after the birth (nosocomial community-acquired infections) [27] . They associated with extended hospitalization, mechanical ventilation, and use of many devices, which all are factors led to LOS [56] . According to NICHD Neonatal Research Network data, Gram-positive bacteria are cause LOS for about 70%. However, CoNS are the most frequent pathogens, followed by S. aureus, Enterococcus species, and GBS. As for Gram-negative organisms, they cause 18% of LOS [56] . Preterm infants especially if VLBW is at a maximum degree of danger of LO infections due to their immune deficiencies [27] .
Bacterial infections in NICU
Usually after 48 -72 hours of patients admitted to ICU, the colonization of nosocomial organisms occurs between them [13] . Whereas that the spread of hospital-acquired infections (HAIs) in Europe ranges from 3.5% to 10%. The most of HAIs are urinary tract infections (UTIs), surgery-related infections, pneumonia, and primary sepsis [27] , [28] . As previously mentioned, newborns enter to intensive care units (ICUs) are at high risk of developing nosocomial infections (NIs); due to their illness and exposure to invasive medical devices and the presence of multi-resistant microorganisms [28] , [29] , [30] . The nosocomial infections (NIs) in very low birth weight (VLBW) babies increase in 15% to 25% [31] , [32] , [30] . Other statistics have found that neonatal infections cause about 1 million deaths every year globally. The varies occurrence is from 5 to170 per 1000 live births, and it spread in countries with low or middle income [30] . One of the primary reasons that cause infections in different sections of ICUs is bacteria. The nosocomial microorganisms are not similar those within the community, with a high rate of resistant organisms. So, antibiotic resistance considers as one of the most pressing global health problems, which ends up in increased morbidity, mortality, and healthcare fees [33] . The fast increase in multidrug-resistant MDR bacterial strains become observed, which can be due to the bad carried out programs [34] , [33] . Patients immoderate use of antibiotics, whether on their personal or inside the hospital which is the primary source for the emergence of resistant traces [35] , [33] The reasons for antimicrobial resistance bacteria emergence in ICU  Misusing of antibiotic use led to the evolution of resistance in existing bacteria.  contacting with healthcare workers or via procedures. In the ICU, the increase of resistant microorganisms is related to poorer outcomes. Those resistant microorganisms include vancomycin-resistant Enterococci (VRE), methicillin-resistant Staphylococcus aureus (MRSA) and multi-drug resistant (MDR) Gram-negatives [13] .
The sources and the ways of transmission of hospital-acquired infections
Healthcare-related infections are a severe issue for neonatal intensive care units. Moreover, knowing the sources of the infection factors and the ways of transmission is one of the most significant approaches of saving NICU and stopping health center acquired Infections (HAIs). The environment that surrounds the patients is full of equipment for organ support and monitoring). So, the bacteria infectio us may come from different resources (e.g., people in the hospital, healthcares' hand, on equipment or surfaces). HAIs regularly rise up as a result of the formation of biofilms at the surfaces of these medical devices [36] , [30] .
Contamination of inanimate surfaces by bacteria colonizing may occur as
 The direct transfer of bacteria from patients.  The healthcare workers'(HCWs') hands. Therefore, HCWs' hands contaminate frequently from inanimate surfaces and direct contact with patients [37] , [38] .
The healthcare area and patient zone
The ideas of the healthcare area and patient zone were included as a consumer-focused, effective behaviour that aims to improve hand cleanliness [39] , [38] . The patient zone includes the patient, surfaces, and devices that around him (i.e., monitors, bed rails, ventilator) [38] . As for healthcare area, it consists of all surfaces outdoor of the patient zone [40] , [38] . Bacteria can contaminate it from different person zones [38] . In ICU, the environmental contamination includes both equipment which near to patients, and used for their care (e.g., ultrasoundequipment, stethoscopes, surfaces of mechanical ventilators) and the surfaces of items used for data recordings (i.e., medical charts, mouse, and computer keyboard) [40] , [38] . So, knowing the mechanisms behind the transmission of pathogens from surfaces of devices may contributions to put the rules o f contamination control which aims to stop the extent of healthcare-associated infections [38] The factors of the capacity of the nosocomial pathogens to live on inanimate surfaces and equipment even after cleansing techniques • The particular microorganism characteristics (which includes genus, species, a particular strain, and microorganism density). • The factors of environment (such as humidity, temperature, floor type, and UV radiation) [41] , [42] , [38] .
There are studies suggested some proofs on the ability of bacteria to live on in environmental C. difficile, VRE, MRSA, P. aeruginosa , Escherichia coli, Klebsiella spp., and Acinetobacter spp [43] , [38] . CoNS are capable of surviving up to 8 to 21 days on cotton which use to made clothing. Moreover, distinct species from the same genus showed different survival capacity [38] , [44] . For instance, C. parapsilosis proved higher resistance as compared to C. albicans or C. krusei [45] , [38] . P. aeruginosa lives for best 2-24 hours on the floor [38] , [44] . Importantly, some of the essential microbic structures cause resistance against disinfectants. For example, a waxy cell wall in mycobacteria which capable of preventing disinfectants access, whereas an outer membrane-actin gas in Gram-poor microorganism make a barrier to prevent the uptake of disinfectants [46] , [38] .
Prevention of nosocomial infection Reducing person-to-person transmission  Hand decontamination
Hands an essential role in the transmission of hospital infections [47] , [48] , and it can be reduced with appropriate hand hygiene [47] , [49] , [50] , [51] .
Requirements for optimal hand hygiene [47]
-Running water and high quality of soap. -Clean facilities for drying (disposable towels is highly recommended). -Using hand disinfectants.
 Personal hygiene
All health staff must maintain good personal hygiene. Nails, beard, mustaches, and hair must be kept short and clean. However, the hair also could be pinned up [47] .  Clothing Uniform trousers and a short-sleeved gown are highly required for healthcare staff, especially who work in intensive care unit [47] .  Masks and gloves The staff wears masks and gloves for protecting themselves, especially when they care patients with airborne infections or communicable disease transmitted by contact. Moreover, wearing masks and gloves for staff can protect patients, especially immuno-compromised patients [47] .
Preventing transmission from the environment
As we mentioned before, one the most causes of patient morbidity and mortality is device-associated healthcare-acquired diseases (DA-HAIs), which is capable for prolonging the length of stay in the intensive care unit (ICU). Also, the increase of clinical costs especially in developing countries, where rates have been appeared to be much higher than in high-income countries [46] , [52] . Several types of research demonstrate that the patient's environment is regularly contaminated with healthcare-associated pathogens. This environment includes both pored surfaces ex: towels and non-pored, hard surfaces ex: table [53] , [54] , [55] .
Contaminated surfaces consider as reservoir pathogens which transfer directly through the patient when contact with the surroundings or indirectly through contamination of healthcare workers' hands and gloves [56] . So, it should reduce the surface infection and eliminate of those organisms through thorough cleaning and disinfection practices reduces this risk [57] , [58] , [56] .
In fact, following an effective and completed infection manage program centered on DA-HAI surveillance has appeared to be successful in several studies conducted in the US, proposing that the rate of DA-HAI can be diminished by as much as 30% [59] .
Classifying the danger of infection
Equipment is classified into three types by how invasive it at some stage of normal use [41] : 1. low-risk itemsobjects are non-critical. They in contact with normal, healthy skin e.g., blood pressure cuff. low-stage of disinfection is enough.
2.
Middle-risk items -They are semi-critical. They are near to contact with non-healthy skin or mucous layers e.g., endoscopes. This type has also low-risk items which may become contaminated by organisms. They require cleaning and high level of disinfection.
3.
High-risk items -These items are also called critical items, that enter to sterile tissue by penetrating pores and health skin e.g., anaesthesia needles, vascular catheters). They should be sterile.
Decontamination
It is a process provides a reusable medical device for further use. It is a combination of either cleaning and sterilization or cleaning and disinfection. It is recommended that all reusable medical items, except the low-risk items, should be followed by a sterile services department (SSD) [41] . .
Cleaning
It is a physical process for the elimination of foreign material from an object. It is the primary step of decontamination [41] .
Cleaning can be  Manual
Manual cleaning of tools is done by using a warm detergent solution. The best temperatures for the water are around 35°C, that causes denaturation of protein deposits; then it develops a protective layer of microorganisms [41] .  Mechanical cleaning These approaches have high-quality management and able to save the surgeon from exposure to chemical compounds and biohazards. The conventional mechanical cleaning techniques are ultrasonic cleaners and hot water disinfectors which form a part of an automated decontamination technique [41] .
Disinfection
It is a process for eliminate of many or all pathogenic organisms on an item. However, it does not destroy spores of bacteria [41] .
Disinfection methods 1. Thermal disinfection
 Hot water disinfectors It is a combination of mechanical cleaning and heat disinfection. Combination of heat disinfection and mechanical cleaning. It is a combination of mechanical cleaning and heat disinfection. It is appropriate for items that can resist for frequent exposure moist heat. Water temperatures run in cycles from 65°C to 90°C [41] .
 Pasteurization It uses saturated steam below atmospheric. The pressure is being at temperatures around 75°C for 10-30 minutes [41] .
Chemical disinfection
Chemical compounds are an opportunity way to disinfect heat-sensitive device [41] .
Chemicals may be divided into  Low-level disinfectants:
As for bacteria, these chemicals can break the vegetative bacteria but not endospores of them. They include chlorhexidine 70% alcohol, sodium hypochlorite, and iodophor [41] .  High-level disinfectants: These chemicals usually use for sterilization, and they destroy all vegetative bacteria, and the spores of bacteria. These include super-oxidized water, aldehydes, hydrogen peroxide chlorine dioxide, and peracetic acid [41] : 
UV radiation
It uses to kill airborne and organisms on surfaces [41] .
Sterilization
It is any method used to make an item unoccupied from all living microorganisms. Sterilization may be done through these methods [41] :
Thermal sterilization  Steam sterilization (autoclave):
Items expos to cycles of temperature and saturated steam. The cycles consisted of 121 °C for 15 minutes or 134 °C for 3 minutes [41] .  Dry, hot air Oven uses for sterilization of items by hot, dry air at 160 °C for around 2 hours. It uses instead of steam sterilization; however, it is not recommended in hospitals [41] .
Chemical sterilization
The following strategies may be used [41] :  Ethylene oxide (ETO).  Hydrogen peroxide gas plasma.
Radiation
During the manufacture of one-use items e.g., face masksand, needles...etc. , Gamma radiation usually use for sterilizing [41] .
CONCLUSION
With increasing the rate of mortality and morbidity of infants in neonatal intensive care units (NICUs), nosocomial infections began to consider as a global problem. However, by practicing of efficient disinfections in hospitals, it can help to provide new control programs of devise infection field. Therefore, the pathogens can be reduced easily. Moreover, making healthcare worker and public aware of the danger of these infections can also help in the reduction of nosocomial infections in NICU and other sections of hospitals.
